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(54) Reciprocating cutting tools 

(57) A reciprocating cutting tool (1, 50) includes a 
slider (14, 51) that reciprocates linearly in a first direc- 
tion. A rod or blade holder shaft (21) Is movable with the 
slider (14, 51) in the first direction and is supported by 
the slider (1 4, 51 ) such that the rod or blade holder shaft 



(21) is movable in a second direction that is different 
from the first direction. A blade (B) can be mounted on 
the rod or blade holder shaft (21). The rod or blade hold- 
er shaft (21) is movable in the second direction Inde- 
pendently of the movement of the slider (14, 51) in the 
first direction. 
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Description 

[0001 ] This appi Icatlon claims priority to Japanese ap- 
pllcation serial number 2000-283964. 
[0002] The present invention relates to reciprocating 
cutting tools, such as jigsaws, that have a reciprocating 
saw blade for cutting workpieces. 
[0003] Known jigsaws comprise a rotating electric 
motor as a drive source and a motion conversion mech- 
anism that converts the rotation of the motor into linear 
reciprocating movement of a blade. Japanese Laid- 
Open Utility Model Publication No. 4-54801 teaches a 
motion conversion mechanism for a jigsaw and this 
mechanism will now be described with reference to FIG. 
6, which substantially con^esponds to FIG. 1 from that 
Japanese publication. 

[0004] As shown in FIG. 6, a jigsaw 100 includes a 

motion conversion mechanism 101 that has a crank disk 
1 04. The crank disk 1 04 is rotatabiy driven by an electric 
motor 102 via an intemnediate gear 103. A guide roller 
105 is mounted on the crank disk 104 in a position dis- 
placed from the center of rotation of the crank disk 1 04. 
Therefore, the guide roller 105 revolves around the ro- 
tational axis of the crank disk 104, while the guide roller 
1 05 also can rotate around its own axis. The guide roller 

105 engages a horizontal engagement recess formed 
in a slider 1 07 that is fixed onto a vertical rod 1 06. There- 
fore, as the crank disk 1 04 rotates, the guide roller 1 05 
reciprocally moves along the horizontal recess of the 
slider 107. Thus, the guide roller 105 imparts to the rod 

106 a vertical reciprocating component of the rotating 
movement of crank disk 104. However, the horizontal 
reciprocating component of the rotating movement of 
the crank disk 1 04 is not imparted to the rod 1 06. There- 
fore, the rod 106 linearly reciprocates in the vertical di- 
rection with respect to the workpiece and the jigsaw 1 00. 
[0005] A rod holder 108 vertically slidably supports 
the rod 1 06. An upper end of the rod holder 1 08 Is con- 
nected to the body of the jigsaw 100 and can pivot about 
a horizontal axis by means of a pivot shaft 1 08a. A com- 
pression spring 1 09 serves to bias the lower portion of 
the rod holder 108 in a rearward direction, which direc- 
tion Is opposite to the moving direction (forward direc- 
tion) of the jig saw 100 during the cutting operation. 
[0006] A cam plate 1 1 0 is mounted on the intenmedi- 
ate gear 103. A biasing roller 111 is coupled to the cam 
plate 110, such that the biasing roller 111 reciprocates 
in the horizontal direction (forward and rearward direc- 
tions) as the cam plate 1 1 0 rotates. Therefore, the blade 
B mounted on the lower end of the rod 1 06 is reciprocally 
pressed forwardiy by the biasing roller 111 , as the cam 
plate 110 rotates. The biasing force of the biasing roller 
111 counters or opposes the biasing force of the com- 
pression spring 109. 

[0007] According to this arrangement, because the 
rod holder 108 is pivotally supported by the pivot shaft 
1 08a, the blade B may be prevented from twisting during 
the cutting operation and the blade B can reciprocally 



move both in the vertical direction and the fonward and 
reanyard directions. That is, the blade B can substan- 
tially move in an orbital path with respect to the wori<- 
piece and the jigsaw 100. 
5 [0008] However, problems exist with the design of the 
known jigsaw 1 00. For example, because the slider 1 07 
pivots fonward and reanvard together with the rod 106, 
a clearance must be provided between the horizontal 
engagement recess of the slider 1 07 and the guide roller 
10 1 05 in order to permit the slider 1 07 to incline relative to 
the guide roller 1 05. Because of the presence of such a 
clearance, the guide roller 105 cannot move smoothly 
along the engagement recess of the slider 1 07. 1 nstead, 
the guide roller 1 05 will oscillate in the vertical direction 
'5 between the upper and lower edges of the slider 1 07. 
The motion conversion mechanism 101 will generate vi- 
brations and sounds, due to the guide roller 105 repeat- 
edly contacting and rattling between the edges of the 
slider 1 07. Because these vibrations will be transmitted 
to the operator who is holding the jigsaw 1 00 while per- 
fomning a cutting operation, the vibrations may fatigue 
the operator. 

[0009] Another known motion conversion mechanism 
for a jigsaw is taught in U.S. Patent No. 3,236,111 . This 
conversion mechanism also utilizes a slider that engag- 
es a guide roller. Thus, the slider will reciprocate in the 
vertical direction as the guide roller revolves. However, 
a rod, on which a blade is mounted, is connected to the 
slider such that the rod can pivot relative to the slider in 
the forward and rearward directions. In addition, in order 
to reciprocate the rod (or the blade mounted on the rod) 
in the forward and rearward directions, the slider moves 
In the forward and reanA^ard directions as the slide 
moves vertically. Therefore, during the cutting opera- 
tion, the slider may receive a reaction force from a work- 
piece via the blade and the rod. As a result, the slider 
will pivot or incline relative to the guide roller and the 
guide roller will not smoothly move relative to the slider. 
[0010] It is, accordingly, one object of the present in- 
vention to teach improved reciprocating cutting tools. 
For example, in one aspect of the present teachings, 
vibrations and noise may be reduced during the cutting 
operation. 

[0011] According to one embodiment of the present 
teachings, a reciprocating cutting tool may include a 
slider that can reciprocate iineariy in a first direction. A 
rod or blade shaft holder is movable with the slider in 
the first direction and is supported by the slider, such 
that the rod or blade shaft holder Is movable in a second 
direction that is different from the first direction. A blade 
can be mounted on the rod (blade shaft holder) and the 
rod (blade shaft holder) is movable in the second direc- 
tion independently of the movement of the slider in the 
first direction. 

[0012] In a preferred embodiment, the first direction 
is a vertical direction w'rth respect to a workpiece and 
the second direction is a horizontal direction (i.e., for- 
ward and rearward directions) of the workpiece. The 
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blade may be moved in the forward direction to cut the 
workpiece during the cutting operation. Thus, the blade 
may substantially move along an orbital path with re- 
spect to the workpiece during the cutting operation. 
[0013] Because the rod (blade shaft holder) is mova- 
ble In the second direction independently of the move- 
ment of the slider in the first direction, the slider only 
moves in the first direction and preferably the slider does 
not move or incline in the second direction. Therefore, 
rattling is preferably reduced between the slider and a 
drive mechanism, which may be included within a mo- 
tion conversion mechanism, because the motion con- 
version mechanism preferably does not move in the 
second direction. As a result, vibrations and noise that 
result from such rattling may be considerably reduced. 
[0014] According to another embodiment of the 
present teachings, reciprocating cutting tools, such as 
a jig saw, may include a motor generating a rotational 
output, which rotational output is ultimately utilized to 
drive a blade in an orbital path with respect to a work- 
piece. A first means may be provided for converting the 
rotational output of the motor Into linear reciprocating 
movement in a first plane. A second means also may be 
provided for transmitting the linear reciprocating move- 
ment to the blade. The second means may be, e.g., piv- 
otally coupled to the first means and fixedly coupled to 
the blade. Preferably, the second means can recipro- 
cate in the first plane and in a second plane that is sub- 
stantially perpendicular to the first plane. Thus, the 
blade may preferably move an orbital path within the 
second plane. However, the first means preferably does 
not substantially move in the second plane. 
[0015] in another embodiment, the first plane may 
comprise a vertical cutting direction with respect to the 
woricpiece. Further, the second plane may comprise (i) 
a foHA^ard direction for pressing the blade against the 
wori<piece during the cutting operation and (ii) a rear- 
ward direction opposite to the fonfvard direction. In an- 
other embodiment, the first means may comprise a slid- 
er that is slidably received within a guide block. Prefer- 
ably, the slider can slide with respect to the guide block 
In the first plane, but the guide block prevents the slider 
from Inclining or rattling in the second plane. The guide 
block may optionally be fixed in position within respect 
to a housing of the cutting tool. 
[0016] A support pin may pivotally couple the first 
means to the second means. Optionally, a pair of bear- 
ings may rotatably support the support pin. The second 
means may include a rod (or blade holder shaft) that is 
prevented from rotating about a longitudinal axis of the 
rod (blade shaft holder), for example, by a fixed bush. 
A biasing roller may contact the blade or the blade 
mounting shaft in the second plane, so as to reciprocally 
move in the second plane in synchronism with the re- 
ciprocating movement of the first means in the first 
plane. 

[0017] In another embodiment of the present teach- 
ings, reciprocating cutting tools may include a motor that 



generates a rotational output, which rotational output 
may be utilized to drive the blade in an oriDital path with 
respect to the workpiece. A motion conversion mecha- 
nism may be coupled to the motor, so as to convert the 
5 rotational output into a substantially linear output. Fur- 
ther, a slider may be coupled to or incorporated within 
the motion conversion mechanism. Preferably, the slid- 
er linearly reciprocates in a first plane when the motor 
is driven, but substantially does not move in a second 
10 plane that is substantially perpendicular to the first 
plane. A blade mounting shaft may be pivotally coupled 
to the slider. Preferably, the blade mounting shaft recip- 
rocates In the second plane in order to impart an ortaital 
cutting motion to the blade. 
15 [0018] The present teachings also provide means for 
biasing the blade mounting shaft, or a blade attached to 
the blade mounting shaft, in the second plane. In addi- 
tion, the present teachings further provide means for 
preventing the blade (or the blade mounting shaft) from 
rotating or twisting during a cutting operation. 
[0O19] Additional objects, features and advantages of 
the present invention will be readily understood after 
reading the following detailed description together with 
the accompanying drawings and the claims, in whk:h: 

FIG. 1 is a vertical cross-section of the internal 
structure of a first representative jigsaw; 
FIG. 2 is a horizontal cross-sectional view taken 
along line (2) - (2) in FIG. 1 and showing a repre- 
sentative arrangement for supporting a slider and 
also showing a representative arrangement for sup- 
porting a rod on the slider; 
FIG. 3 is a sectional view taken along line (3) - (3) 
in FIG. 1 and showing a representative arrange- 
ment for supporting the rod by means of a bush; 
FIG. 4 is a vertical cross-section of the Internal 
structure of a second representative jigsaw; 
FIG. 5 is a horizontal cross-sectional view taken 
along line (5) - (5) in FIG. 4 and showing a repre- 
sentative arrangement for supporting a slider and 
also showing a representative arrangement for sup- 
porting a rod on the slider; and 
FIG. 6 Is a vertk^al cross-section of the Internal 
structure of a front portion of a known jigsaw, which 
view substantially corresponds to FIG. 1 of Japa- 
nese Laid-open Utility Model Publication No. 
4-54801. 

[0020] In further embodiments of the present teach- 
ings, reciprocating cutting tools, such as jigsaws, may 
include a slider that reciprocates lineariy in a substan- 
tially vertical direction relative to a workpiece to be cut. 
A rod or blade holder shaft may be coupled to and move 
with the slider in the vertical direction. Further, the rod 
or blade holder shaft also may be pivotally coupled to 
the slider such that the rod or blade holder shaft can 
move or pivot in a horizontal direction or forward and 
reanvard directions. A cutting tool implement, such as 
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a blade, may be mounted on the rod or blade holder 
shaft. Therefore, workpiece may be cut by the cutting 
tool Implement (e.g., a blade) as the cutting tool imple- 
ment is pressed forward against the workpiece. 
[0021 J The rod or blade holder shaft may move in the 
forward and reanward directions independently of the 
vertical movement of the slider. Therefore, the slider 
may be smoothly moved by a variety of known drive 
mechanisms, such as a motion conversion mechanism 
that converts the rotation of the motor into a reciprocat- 
ing movement of the slider, because the slider does not 
oscillate (rattle) In the vertk^al direction. As a result, vi- 
brations and noise may be considerably reduced and 
operator fatigue may be reduced during the cutting op- 
eration. Preferably, the cutting tool implement or the 
blade may be moved in the fonvard direction in order to 
press the blade against a workpiece during a cutting op- 
eration. 

[0022] In one representative embodiment, a guide 
block may serve as a guide for the slider, so that the 
slider slldabty moves along the guide block In the vertteal 
direction. The guide block also may serve to prevent the 
slider from inclining relative to the vertical direction. 
Therefore, the guide block ensures that the slider moves 
(e.g., linearly reciprocates) only In the vertical direction. 
Preferably, the guide block may be fixed within the cut- 
ting tool housing. 

[0023] In another representative embodiment, the 
slider may include opposite lateral edges that extend 
substantially In parallel to the vertical direction. A pair of 
guide recesses may be fomned within the guide block 
and may receive the respective lateral edges of the slid- 
er without substantial clearance. Therefore, movement 
of the slider in the fonward and rearward directions or 
inclination of the slider relative to the vertical direction 
may be reliably prevented. As a result, the slider may 
be accurately and reliably guided in the vertical direc- 
tion, so that the vibrations and noise may be further re- 
duced. 

[0024] In another representative embodiment, the 
slider may support the rod such that the rod can pivot In 
the forward and reanA^ard directions. Preferably, a sup- 
port pin pivotally couples the rod to the slider, so that 
the rod can pivot in the horizontal plane relative to the 
slider. The slider may further include a pair of bearings 
that rotatably support the support pin. The opposite lat- 
eral edges of the slider may comprise bearings. There- 
fore, the slider can smoothly reciprocate relative to the 
guide block. 

[0025] Preferably, the rod may be prevented from ro- 
tating around a longitudinal axis of the rod. In that case, 
rotation or twisting of the rod and blade, which may be 
mounted on the rod, can be reliably prevented. As a re- 
sult, undesirable deflection of the blade from the intend- 
ed cutting path also can be reliably prevented. For ex- 
ample, a fixed bush may be provided that includes a 
support hole and the rod preferably extends through the 
support hole. A clearance may be provided between the 



rod and an inner wall of the support hole in order to per- 
mit the rod to move relative to the bush in the forward 
and rearward directions. The support hole of the bush 
may, e.g., have a non-circular configuration. In that 
5 case, the rod also may have a non-circular outer periph- 
eral surface that corresponds to the configuration of the 
support hole. For example, the support hole of the bush 
as well as the peripheral surface of the rod may, e.g., 
have a substantially rectangular configuration. 

10 [0026] The cutting tool may further include a motor 
and a motion conversion mechanism that converts ro- 
tational energy generated by the motor into the linear 
reciprocating movement of the slider. A variety of suita- 
ble motion conversion mechanisms are known in the art. 

*5 Thus, any type of arrangement that generates reciprocal 
up and down motion can be used in accordance with the 
principles of the present teachings. Herein, the temns 
"up and down motion" and "vertical motion" are intended 
that to include rectilinear up and down (vertical) motion 

20 as well as orit)ital up and down (vertical) motion. 

[0O27] In one representative embodiment, the motion 
conversion mechanism may include a crank disk that is 
adapted to be rotatably driven by the motor. The stmc- 
ture "crank disk" is also known in the art as a crank block 

25 or cam block and these temns may be used interchange- 
ably. Further, a guide roller may be mounted on the 
crank disk and may have a rotational axis that is dis- 
placed from the rotational axis of the crank disk. Thus, 
the guide roller will revolve around the rotational axis of 

30 the crankdiskwhen the motorls driven. An engagement 
recess may be fonned In the slider and may engage the 
guide roller. Preferably, the engagement recess may ex- 
tend substantially in the horizontal direction and engage 
the slider without a substantial clearance. 

35 [0028] Because the slider can move only in the verti- 
cal direction without moving or inclining in the fonvard 
and rearward directions, the guide roller can be de- 
signed so that the guide roller does not rattle within the 
engagement recess of the slider in the vertical direction. 

40 Therefore, vibrations and noise that may be produced 
due to impact of the guide roller against opposing Inner 
walls of the engagement recess may be considerably 
reduced. 

[0029] In another representative embodiment, a bias- 
45 ing or backup roller may contact the cutting tool imple- 
ment (e.g. a blade) or the rod (blade shaft holder) in the 
forward direction. The biasing or backup roller also may 
reciprocally move in the forward and rearward directions 
in synchronism with reciprocating movement of the slid- 
50 er in the vertical direction. 

p)030] A variety of motors are well known In the art 
and can be utilized to drive the motion conversion mech- 
anisms of the present teachings. Naturally, for portable 
power tool use, electric motors are preferable, although 
55 the present teachings are not limited to electric motors. 
An electric motor may, for example, be disposed within 
a motor housing and may include an anriature portion 
that is rotatably mounted within a field portion. The ar- 
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mature portion may preferably include a pinion gear and 
a fan for cooling the motor and other parts of the recip- 
rocating cutting tool. 

[0031] Each of the additional features and method 
steps disclosed above and below may be utilized sepa- 
rately or in conjunction with other features and method 
steps to provide improved reciprocating cutting tools 
and methods for designing and using such reciprocating 
cutting tools. Representative examples of the present 
invention, which examples utilize many of these addi- 
tional features and method steps in conjunction, will now 
be described in detail with reference to the attached 
drawings. This detailed description is merely intended 
to teach a person of skill in the art further details for prac- 
ticing preferred aspects of the present teachings and is 
not intended to limit the scope of the invention. Only the 
claims define the scope of the claimed invention. There- 
fore, combinations of features and steps disclosed in the 
following detail description may not be necessary to 
practice the invention in the broadest sense, and are in- 
stead taught merely to particularly describe represent- 
ative examples of the Invention. Moreover, various fea- 
tures of the representative examples and dependent 
claims may be combined in ways that are not specifically 
enumerated in order to provide additional useful embod- 
iments of the present teachings. 
[0032] A first representative embodiment of a recipro- 
cating cutting tool will now be described with reference 
to FIGS. 1 to 3. In this representative embodiment, the 
reciprocating cutting tool may be a jigsaw 1 , and a front 
portion of the jigsaw 1 Is shown in a vertical cross-sec- 
tional view in FIG. 1. The jigsaw 1 may have a hollow 
body housing 2 and a hollow gear casing 4. The gear 
casing 4 may be joined to the front end (left end as 
viewed in FIG. 1 ) of the body housing 2. The body hous- 
ing 2 may have a substantially cylindrical configuration 
and may also serve as a grip portion that may be 
grasped by the operator during the cutting operation. 
The drive source may include an electric motors that is 
disposed within the body housing 2 and may have an 
output shaft 3a that extends into the gear casing 4. 
[0033] A fan 5 may be attached to the output shaft 3a 
and may serve to cool the motor 3. A buffer plate 6 may 
be attached to the inner wall of the front end of the body 
housing 2 so as to surround the fan 5. The buffer plate 
6 may direct or control a flow of cooling air within the 
body housing 2. The output shaft 3a may be rotatabiy 
supported by the inner wall of the gear casing 4 by 
means of a bearing 7. 

[0034] A gear 3b may be formed on the front end of 
the output shaft 3a and may engage an intemnediate 
gear 8. A support shaft 9 that is secured to the Inner wall 
of the gear casing 4 may rotatabiy support the Interme- 
diate gear 8. A first eccentric boss 8a may be formed 
integrally with the front surface (left surface as viewed 
in FIG. 1) of the intemriediate gear 8. A second eccentric 
boss 8b may be formed integrally with the rear surface 
(right surface as viewed in FIG. 1) of the intenmediate 



gear 8. Each of the first and second eccentric bosses 
8a and 8b may have a central axis that is displaced from 
the rotational axis of the intermediate gear 8. However, 
both axes of the first and second eccentric boss 8a and 
5 8b may be positioned on the same side with respect to 
the rotational axis of the intemnediate gear 8. In other 
words, the axes of the first and second eccentric boss 
8a and 8b may be positioned on the same radius of the 
intemnediate gear 8. 

[0035] A balance plate (counterbalance) 11 may be 
rotatabiy fitted onto the first eccentric boss 8a. A verti- 
cally elongated guide slot 11a may befomried in the low- 
er portion of the balance plate 11 . A guide pin 13 may 
be slidably inserted into the guide slot 11a and may be 
fixed to the inner wall of the gear casing 4. Therefore, 
as the intemnediate gear 8 rotates, the first eccentric 
boss 8a revolves about the rotational axis of the inter- 
mediate gear 8, so that the balance plate 11 recipro- 
cates vertically and reciprocally pivots laterally around 
the axis of the guide pin 13. 

[0O36] Because the balance plate 1 1 moves vertically 
and pivots laterally during the cutting operation of the 
jigsaw 1 , it provides a counter balance for the intemne- 
diate gear 8 in order to counter the crank movement of 
a guide roller 12, which will be further described below. 
As a result, vibrations and noise of the jigsaw 1 may be 
considerably reduced. 

P)037] A cam plate 30 may be rotatabiy fitted onto the 
second eccentrk: boss 8b and the cam plate 30 also may 
reciprocate vertically and laterally as the Intermediate 
gear 8 rotates. The operation of the cam plate 30 will be 
further explained below. 

[0038] A crank disk 1 0 may be fixed to the front end 
of the first eccentric boss 8a and may rotate with the 
intemnediate gear 8. A guide roller 12 may be rotatabiy 
mounted on the front surface of the crank disk 10 and 
may have a rotational axis that Is displaced from the ro- 
tational axis of the crank disk 1 0 or the rotational axis of 
the intermediate gear 8. However, the rotational axis of 
the guide roller 12 may oppose the axis of the first ec- 
centric boss 8a with respect to the rotational axis of the 
intemnediate gear 8. In other words, the rotational axis 
of the guide roller 12 is positioned or displaced 180"* 
from the axis of the first eccentric boss 8a. The guide 
roller 12 may engage a horizontal recess 14c formed in 
a slider 14. The horizontal recess 14c may have a sub- 
stantially U-shaped cross-section. The slider 14 may be 
vertically slidably supported by a guide block 15 that is 
fixed onto the front wall of the gear casing 4 by means 
of screws 16. 

[0039] FIG. 2 shows a support structure for the guide 
block 15. As shown in FIG. 2, the slider 14 may have a 
pair of side edges 1 4a that may extend from both lateral 
sides (upper and lower sides as viewed in FIG. 2) of the 
slider 1 4. Further, the guide block 1 5 may have a pair of 
guide recesses 15a that are fonmed in both lateral por- 
tions of the guide block 15a and oppose each other in 
the lateral direction. The side edges 1 4a of the slider 1 4 
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may be received within the respective guide recesses 
15a and the dimensions of the side edges 14a and the 
guide recesses 15a may be determined such that the 
slider 14 can siide vertically relative to the guide block 
15 without rattling. 

[0040] Therefore, when the motor 3 is started, the in- 
termediate gear 8 rotates and the crank disk 1 0 also ro- 
tates with the intermediate gear 8, thereby causing the 
guide roller 12 to revolve about the axis of the support 
shaft 9 or the rotational axis of the intermediate gear 8. 
The vertical component of the movement of the guide 
roller 1 2 may serve to vertically move the slider 1 4. How- 
ever, the horizontal component of the movement of the 
guide roller 12 preferably does not cause horizontal 
movement of the slider 14, because the guide roller 12 
moves along the horizontal recess 14c of the slider 14. 
As a result, the slider 14 may reciprocate vertically as 
the guide roller 12 revolves. A rod (or blade holder shaft) 

21 may be attached to the slider 1 4 and a blade B may 
be mounted on the rod 21 . Therefore, the blade B also 
may reciprocate vertically 

[0041] Referring to FIG. 2, a lower portion of the slider 
14 may have a pair of parallel support edges 14b that 
laterally oppose each other and extend in the vertical 
direction. The rod 21 may have an upper end 21a that 
is inserted between the support edges 14b. The upper 
end 21a may be pivotally supported on a support shaft 

22 that extends between the support edges 14b. Thus, 
the rod 21 can pivot forward and rearward relative to the 
slider 14 around the support shaft 22. 

[0042] As shown in FIGS. 2 and 3, the rod 21 may 
have, e.g., a prism shape with a square cross-section. 
Herein, "prism" is Intended to generally mean a polyhe- 
dron having two polygonal faces lying in parallel planes 
and with the other faces fonnlng parallelograms. The 
upper end 21a may be supported between the support 
edges 1 4b while closely and slidably contacting the sup- 
port edges 1 4b. Thus, the rod 21 can pivot In the forward 
and reanA^ard directions without rattling in a circumfer- 
ential direction about its longitudinal axis. 
[0043] As shown in FIG. 1 , a bush 23 may be mounted 
within the gear casing 4 and may serve as a guide for a 
lower portion of the rod 21 . As shown in FIG. 3, the bush 

23 may have an axial hole 23a that may be adapted to 
receive the rod 21 . The axial hole 23a may have a rec- 
tangular cross-section. However, the length L1 of the ax- 
ial hole 23a in the fonvard and reanvard directions may 
be greater than the length of the conresponding side of 
the rod 21 so as to permit the rod 21 to move relative to 
the bush 23 when the rod 21 pivots in the forward and 
rearward directions. On the other hand, the length L2 of 
the axial hole 23a in the lateral direction may be sub- 
stantially equal to the length of the corresponding side 
of the rod 21 so as to prevent rattling In the lateral direc- 
tion. 

[0044] A control roller 24 may be mounted on the front 

wall of the gear casing 4 by means of a vertical leaf 
spring 25 and may bias the rod 21 In the rearward di- 



rection. The upper end of the leaf spring 25 may be se- 
cured to the front wall of the gear casing 4 by means of 
one of the screws 1 6 that fixes the guide block 15 to the 
front wall of the gear casing 4. The control roller 24 may 

5 be attached to the lower end of the leaf spring 25. Thus, 
the control roller 24 always contacts the front surface of 
the rod 21 . The leaf spring 25 applies an appropriate 
pressing or biasing force against the rod 21 . Therefore, 
in order to forwardly pivot the rod 21 , a force must be 

10 applied to the rod 21 against the biasing force of the leaf 
spring 25 as will be further explained below. 
[0045] A chuck 26 may be disposed at the lower end 
of the rod 21 and may serve to clamp the upper end of 
the blade B. When the blade B is mounted, it extends 

15 downward through a shoe 40. As shown in FIG. 1, the 
shoe 40 may be mounted to the lower portion of the gear 
casing 4 and may be adapted to be placed on a wortc- 
piece W during the cutting operation. 
[0046] A backup or biasing roller 27 may be disposed 

20 on the rear side of the blade B and may serve to pen- 
odlcally push the blade B In the forward direction. The 
backup roller 27 may be rotatably supported on a front 
end of a substantially J-shaped roller holder 29. The roll- 
er holder 29 may be mounted on the lower portion of the 

25 rear casing 4 by means of a support pin 28, so that the 
roller holder 29 can pivot in the fonvard and reanvard 
directions. An ami 29a may extend rearward from the 
upper end of the roller holder 29 and may enterthe gear 
casing 4 through a rubber bush 34 attached to the gear 

30 casing 4. Within the gear casing 4, the low end of the 
cam plate 30 may oppose the upper surface of the rear 
portion of the ami 29a. As described above, the cam 
plate 30 may reciprocate vertically and laterally as the 
intemnedlate gear 8 rotates. A stop 32 may extend from 

35 the inner wall of the gear casing 4 and may serve to con- 
tact the front surface of the lower end of the cam plate 
30 so as to prevent the cam plate 30 from displacing in 
the fonvard direction or the direction of the thickness of 
the cam plate 30. 

^0 [0047] A lever 33 may be disposed on the rear side of 
the cam plate 30 and may be operable by an operator 
for adjusting the stroke of the fonvard and reanvard 
movement of the backup roller 27. In FIG. 1 , only a part 
of the lever 33 is shown in a cross-sectional view and 

"^5 this part may have a substantially semi-circular section. 
In the state shown in FIG. 1 , one edge of the arc-shaped 
side of the lever 33 may contact the upper surface of the 
aTW 29a so as to prevent the arm 29a from contacting 
the cam plate 30. Therefore, the roller holder 29 prefer- 

50 ably does not pivot in the counterclockwise direction as 
viewed In FIG. 1 . Thus, the roller holder 29 may be pre- 
vented from moving rearward from the position shown 
in FIG. 1. As a result, the rod 21 may reciprocate only 
vertically and may not pivot in the forward and reanvard 

55 directions. 

[0048] As the operator rotates the lever 33 in the 
clockwise direction from the position shown in FIG. 1, 
the edge of the arc-shaped side of the lever 33 moves 
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upward and the flat side of the lever 33 will become in- 
clined from the vertical position so as to be oriented 
downward. As a result, the lower end of the cam plate 
30 may contact the arm 29a so as to pivot the roller hold- 
er 29 by an angle that may substantially correspond to 
the rotational angle of the lever 33 from the position 
shown in FIG. 1 . Therefore, the rod 21 and the blade B 
reciprocate in the vertical direction and also in the for- 
ward and rearward directions. When the operator ro- 
tates the lever 33 by an angle of 90° from the position 
shown in FIG. 1 , the flat side of the lever 33 may extend 
substantially horizontally. Thus, the pivotable angle of 
the roller holder 29 or the stroke of the forward and rear- 
ward directions of the backup roller 27 will be maxi- 
mized. 

[0049] Thus, when the lever 33 rotates from the posi- 
tion shown in FIG. 1 , the lower end of the cam plate 30 
may apply a downward pressing or biasing force to the 
upper end of the ann 29a during the period of downward 
movement of the lower end of the cam plate 30. There- 
fore, the arm 29a may move downward in response to 
the lower end position of the cam plate 30. As noted 
above, the position of the cam plate 30 may periodically 
change as the intemnediate gear 8 rotates. Thereafter, 
the holder 29 may pivot in the clockwise direction around 
the support pin 28. As a result, the backup roller 27 will 
apply a pressing or biasing force to the blade B so as to 
pivot the blade B fon^rard against the biasing force ap- 
plied by the control roller 24. 
[0050] During the period of upward movement of the 
lower end of the cam plate 30, the arm 29a also may 
follow this movement, because the control roller 24 bi- 
ases the blade B In the reanvard direction and therefore 
biases the holder 29 to pivot in the counterclockwise di- 
rection. 

[0051] The lower end position of the cam plates 30, 
as well as the vertical position of the guide roller 1 2, may 
change in response to the rotational angle or position of 
the intennedlate gear 8. Therefore, the vertical move- 
ment of the blade B and the forward and rearward move- 
ment of the blade B may be synchronized, so that the 
blade B may move fon/vard during the upward move- 
ment of the same, thereby generating orbital movement. 
As a result, the blade B can effectively cut the workpiece 
W with the aid of the pressing or biasing force applied 
to the blade B by the backup roller 27. 
[0052] In this first representative embodiment, the 
crank disk 10, the guide roller 12 and the slider 14 may 
constitute a motion conversion mechanism for convert- 
ing the rotation of the motor 3 into the reciprocating 
movement of the blade B. 

[0053] The operation of the first representative em- 
bodiment will now be described. When the motor 3 is 
started, the intemnediate gear 8 and the crank disk 1 0 
rotate. As the crank disk 10 rotates, the guide roller 12 
revolves around the support shaft 9. so that the slider 
14 Is forced to reciprocate vertically due to the vertical 
component of the revolution of the guide roller 12. 



Therefore, the rod 21 and the blade B reciprocate ver- 
tically together with the slider 1 4. 
[0054] When the operator rotates the lever 33 in the 
clockwise direction from the position shown in FIG. 1, 

5 the cam plate 30 reciprocates the backup roller 27 in the 
fonward and reanvanJ directions as the Intermediate 
gear 8 rotates. As the backup roller 27 moves forward, 
it presses the blade B forward against the biasing force 
of the control roller 24. so that the rod 21 pivots fonvard 

10 about the support pin 22. On the other hand, as the 
backup roller 27 moves reanivard, the control roller 24 
biases to pivotthe rod 21 rearward. As a result, the blade 
B moves reanvard. 

[0055] During one rotation of the Intennedlate gear 8, 

15 the rod 21 reciprocates by one stroke In the vertical di- 
rection and also reciprocates by one revolution in the 
foHA/ard and rearward directions. Because the first ec- 
centric boss 8a and the second eccentric boss 8b are 
displaced from each other by an angle of 180°, the rod 

^0 21 orthe blade B may move rearward as It moves down- 
ward. In addition, the rod 21 orthe blade B may move 
fonward as it moves upward. As a result, when consid- 
ering the portion of the blade B that contacts the work- 
piece, the blade B may move or orbit In a clockwise di- 

25 rection along a substantially elliptical path within the ver- 
tical plane. Further, the wori<plece W may be cut by the 
combined reciprocating movements of the blade B. Dur- 
ing the cutting operation, the blade B is pressed forward 
against the workpiece W while the shoe 40 of the jigsaw 

30 1 Is placed on the workpiece W as shown In FIG. 1 . In 
a practical cutting operation, the rod 21 may be caused 
to move rearward due to the cutting resistance from the 
workpiece W In addition to the biasing force of the con- 
trol roller 24. 

35 [0056] In this representative embodiment, the guide 
block 15 supports the slider 14 such that the slider 14 
can move only in the vertical direction . The slider 1 4 sup- 
ports the rod 21 such that the rod 21 can pivot In the 
forward and rearward directions Independently of the 

40 vertical movement of the slider 14. Therefore, the slider 
14 can be prevented from moving or Inclining In the for- 
ward and rearward directions, so that the slider 14 may 
be prevented from inclining relative to the guide roller 
12. As a result, the clearance between the guide roller 

45 1 2 and the inner surface of the horizontal recess 1 4c of 
the slider 14, and In particular the clearance between 
the guide roller 1 2 and the vertical walls of the horizontal 
recess 14c, may be set to be as small as possible. 
Therefore, the guide roller 12 can smoothly move along 

50 the horizontal recess 14c, so that vibrations and noise 
caused by the motion conversion mechanism 20 may 
be considerably reduced. Consequently, operator fa- 
tigue may be reduced during the cutting operation. 
[0057] In addition, the slider 14 is vertically and slld- 

55 ably supported by the guide block 15 by means of the 
lateral edges 14a that are received by the respective 
guide recesses 15a of the guide block 15 without any 
rattling. Therefore, rotation or twisting of the rod 21 
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about its axis can be reliably prevented and the rigidity 
of tiie rod 21 against torsional forces may be Improved. 
Therefore, the blade B preferably does not rotate or twist 
during the cutting operation and undesirable deflection 
from the intended cutting path may be reliably prevent- 
ed. 

[0058] Further, the rod 21 is formed as a prism with a 
square cross-section, and the lower portion of the rod 
21 is inserted into the support hole 23a of the bush 23. 
Therefore, rotation of the rod 21 can be further reliably 
prevented, and the rigidity of the rod 21 against torsional 
forces may be further improved. As a result, the cutting 
operation can be accurately perfomrted, while the blade 
B is reliably prevented from rotating or twisting. 
[0059] The above representative embodiment may be 
modified in various ways. A second representative re- 
ciprocating cutting tool Is one example of a modification 
of the first representative embodiment and will now be 
described with reference to FIGS. 4 and 5. The second 
representative embodiment is different from the first rep- 
resentative embodiment only in the slider support struc- 
ture, in other respects, the second representative em- 
bodiment is substantially the same as the first represent- 
ative embodiment. Therefore, in FIGS. 4 and 5, like 
members are given the same reference numerals as 
FIGS. 1 to 3. 

[0060] As shown In FIGS. 4 and 5, a second repre- 
sentative jigsaw 50 may have a slider 51 that includes 
a pair of cylindrical sleeves 52. The cylindrical sleeves 
52 may be fonned with the lower portion of the slider 51 
and the respective axes of the cylindrical sleeves 52 
may be aligned with each other. The upper end 21a of 
the rod 21 may be Inserted between the sleeves 52. A 
pin 53 may be Inserted through both sleeves 52 and the 
upper end 21a of the rod 21 . Therefore, the rod 21 can 
pivot In the forward and rearward directions relative to 
the slider 51 around the support pin 53. Both ends of the 
support pin 53 may extend outward from the respective 
ends of the sleeves 52. Bearings 54 may be mounted 
on both ends of the support pin 53. 
[0061 ] The respective ends of the support pin 53 may 
engage the respective guide recesses 55a through the 
respective bearings 54. The guide recesses 55a may be 
formed In the guide block 55 and may oppose each oth- 
er. In the same manner as the guide block 1 5 of the first 
representative embodiment, the guide block 55 may be 
secured to the front wall of the gear casing 4 by means 
of the screws 1 6. The bearings 54 may vertically slidably 
engage the respective guide recesses 55a. As the bear- 
ings 54 move along the respective guide recesses 55a, 
the support pin 53 may translate parallel in the vertical 
direction. Therefore, the slider 51 and the rod 21 may 
reciprocate vertically. 

[0062] According to the second representative jigsaw 
50, the crank disk 10, the guide roller 12 and the slider 
51 may constitute a motion conversion mechanism that 
converts the rotation of the motor 3 into vertical recipro- 
cating movement of the rod 21 . 



[0063] Also In this second representative embodi- 
ment, the guide roller 1 2 may revolve around the support 
shaft 9 as the crank disk 10 rotates, and the slider 51 
may vertically reciprocate due to the vertical component 
5 of the revolution of the guide roller 12. The rod 21 may 
be supported by the slider 51 by means of the support 
pin 53 such that the rod 21 can reciprocate In the forward 
and rearward directions. Thus, the slider 51 may recip- 
rocate only vertically and is prevented from moving in 
10 the fonward and rearward directions as In known jig- 
saws. As a result, the same operation and effects as in 
the first representative embodiment may be attained. 
[0064] In addition, because the slider 51 of thesecond 
representative embodiment Is supported by the guide 
15 block 55 by means of the bearings 54 on both ends of 
the support pin 53, rotational or torsional force around 
the axis of the rod 21 Is not generated. Further, because 
the rod 21 has a prism shape with a square cross-sec- 
tion and Is Inserted Into the support hole 23a (rectangu- 
lar hole) of the bush 23, the rod 21 itself is prevented 
from rotating, as in the first representative embodiment. 
Therefore, the blade B preferably does not twist during 
the cutting operation, and undesirable deflection from 
the intended cutting path may be reliably prevented. 
Further, Increases In the temperature of the blade B, e. 
g., due to friction against the workplece W, may be min- 
imized. 

[0065] Also, the second representative embodiment 
may be modified in various ways. For example, although 
the bearings 54 are ball bearings in this representative 
embodiment, cylindrical bushes or metal bearings may 
be used in place of the ball bearings. In addition, the 
bearings 54 may be eliminated, and both ends of the 
support pin 53 may directly engage the respective en- 
gagement recesses 55a of the guide block 55. 
[0066] Further, although the rod 21 has a square 
cross-section in the above representative embodi- 
ments, the rod 21 may have a rectangular cross-section 
or other polygonal cross-sections. In addition, the rod 
21 may have a circular or elliptical cross-section. In any 
case, the support hole 23a of the bush 23 may have a 
configuration that is elongated in the fonvard and rear- 
ward directions. 



1 . A reciprocating cutting tool (1 ,50), such as a jigsaw, 
comprising a motor (3) generating a rotational out- 
50 put that is utilized to drive a blade (B) in an ortsitai 
path with respect to a woriq>iece (W) and a motion 
conversion mechanism coupled to the motor (3), 
characterizing in further comprising: 

55 a slider (14, 51) coupled to or included within 

the motion conversion mechanism, wherein the 
slider (14, 51) linearly reciprocates in a first 
plane when the motor (3) is driven, but the slider 



25 



30 



35 



40 



45 

Claims 



8 



15 



EP1 188 505 A2 



16 



(14, 51) substantially does not nnove In a sec- 
ond plane, which second plane is substantially 
perpendicular to the first plane, and 
a blade holder shaft (21) pivotally coupled to 
the slider (14, 51), wherein the blade mounting 5 
shaft (14, 51) reciprocates in the first and sec- 
ond planes, whereby orbital cutting motion of 
the blade (B) in the second plane is generated 
during a cutting operation. 

10 

2. A cutting tool as in claim 1 , wherein the first plane 
comprises a vertical cutting direction with respect 
to a workpiece and the second plane comprises (i) 
a forward direction for pressing the blade (B) 
against the workpiece (W) during the cutting oper- is 
ation and (it) a rearward direction opposite to the 
forward direction. 

3. A cutting tool as in claim 1 or 2, wherein a support 

pin (22, 53) pivotally couples the slider (14, 51) to 20 
the blade holder shaft (21 ), the support pin (22, 53) 
being disposed between the slider (14, 51) and the 
blade (B). 

4. A cutting tool as in claim 3, further comprising a pair 25 
of bearings (53) rotatablysupportlngthe support pin 

(22, 53). 

5. A cutting tool as in any of the preceding claims, 
wherein the blade holder shaft (21) Is prevented 30 
from rotating ortwisting around Its longitudinal axis. 

6. A cutting tool as In claim 5, further comprising a 
fixed bush (23) having a support hole (23a), the 
blade holder shaft (21 ) extending through the sup- 35 
port hole (23a), thereby being blade holder shaft 
(21) and an inner wall of the support hole (23a), 
thereby pemnittlng the blade holder shaft (21) to 
move relative to the bush (23) in the second plane. 

40 

7. A cutting tool as in daim 6, wherein the support hole 
(23a) has a substantially non-circular configuration, 
and the blade holder shaft (21) has a substantially 
non-circular outer peripheral surface that substan- 
tially corresponds to the configuration of the support 45 
hole (23a). 

8. A cutting tool as in claim 6 or 7, wherein the support 
hole (23a) and the peripheral surface of the blade 
holder shaft (21 ) have a rectangular configuration, so 

9. A cutting tool as in any of the preceding claims, fur- 
ther including a biasing roller (27) contacting the 
blade (B) or blade holder shaft (21) In the second 
plane, the biasing roller (27) being arranged and ss 
constructed to reciprocally move in the second 
plane in synchronism with the reciprocative move- 
ment of the slider (14, 51) in the first plane. 



10. A cutting tool as in any of the preceding claims, 
wherein the motion conversion mechanism com- 
prises: 

a crank disk (10) rotatably driven by the motor 
(3) about a rotational axis, 
a guide roller (12) mounted on the crank disk 
(10), the guide roller (12) having a roller axis 
that is displaced from the rotational axis of the 
crank disk (1 0), wherein the guide roller (12) re- 
volves around the rotational axis of the crank 
disk (1 0) as the crank disk (1 0) rotates, wherein 
the slider (14, 51) has an engagement recess 
(14c) that slidably retains the guide roller (12), 
the engagement recess (14c) extending sub- 
stantially in parallel with the first plane, and 
a guide block (15, 55) slidably receiving the 
slider. 

11. A cutting tool as in any of claims 1-9, wherein the 
slider (14, 51) is slidably received in a guide block 
(15, 55), wherein the slider (14, 51) can slide with 
respect to the guide block (15, 55) in the first plane, 
but the guide block (15, 55) prevents the slider (1 4, 
51) from inclining or rattling in the second plane. 

1 2. A cutting tool as in claim 1 0 or 1 1 , wherein the guide 
block (15, 55) is fixedly attached within a housing 
(2) of the cutting tool (1 , 50). 

13. A cutting tool as in claim 10, 11 or 12, wherein the 
slider (14, 51 ) includes opposite lateral edges (14a) 
that extend substantially In parallel with the first 
plane, and the guide block (1 5, 55) further includes 
a pair of guide recesses (15a) that receive the re- 
spective lateral edges (14a) of the slider (14, 51) 
without any substantial clearance. 

14. A reciprocating cutting tool (1 , 50), such as a jigsaw, 

comprising: 

first means (3) generating a rotational output 
that is utilized to drive a blade (B) In an orbital 
path with respect to a workpiece (W), 
second means (14, 51) for converting the rota- 
tional output into linear reciprocating move- 
ment in a first plane, and 
third means (21) for transmitting the linear re- 
ciprocating movement in the first plane to the 
blade (B), the second means being pivotally 
coupled to the first means and fixedly coupled 
to the blade (B), wherein the second means can 
reciprocate in the first plane and in a second 
plane, which second plane corresponds to a 
plane in which the workpiece is cut and is sub- 
stantially perpendicular to the first plane, but 
the first means substantially does not move in 
the second plane. 



9 



17 EP1 188505A2 

15. A reciprocating cutting tool (1, 50) comprising: 

a motor (3) generating a rotational output, 
a slider (1 4, 51 ) coupled to the motor, the slider 
being an-anged and constructed to substantial- 5 
ly only reciprocate linearly in a first direction 
and 

a rod (21) rnovable with the slider in the first 
direction and supported by the slider such that 
the rod is movable in a second direction that is io 
different from the first direction, the rod having 
a blade retaining device (26), wherein the rod 
is movable in the second direction independ- 
ently of the movement of the slider in the first 
direction. is 
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Abstract 



A reciprocating cutting tool (1 , 50) includes a slider (14, 51) that reciprocates linearly in a first direction. A 
rod or blade holder shaft (21) is movable with the slider (14, 51) In the first direction and is supported by the 
slider (14, 51) such that the rod or blade holder shaft (21) is movable in a second direction that is different 
from the first direction. A blade (B) can be mounted on the rod or blade holder shaft (21). The rod or blade 
holder shaft (21) i s mov able in the second direction independently of the movement of the slider (14, 51) in 

the first direction. I 
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